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SEMICONDUCTOR DEVICE USING SPHERICAL SEMICONDUCTOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solar battery that can be 
manufactured easily, can be miniaturized, can improve 
electromotive force per unit area, and is highly efficient and to 
provide a semiconductor device that bas generation functions, is 
compact, and is highly efficient. 

SOLUTION: The spherical semiconductor device is provided with a 
spherical solar battery part having a second-conduction 
semiconductor layer being formed on a spherical substrate surface 
where at least a surface composes a first- conduction 
semiconductor layer so that a pn junction is formed, an outer 
electrode that is made of a transparent conductive film being 
formed on the second semiconductor layer surface, and an inner 
electrode that is connected to the first-conduction-type 
semiconductor layer and at the same time is taken out onto the 
surface, and a spherical semiconductor integrated circuit part 
where an inverter circuit is formed on the spherical semiconductor 
surface. Also, the outer electrode and the inner electrode of the 
spherical solar battery part, and the spherical semiconductor 
integrated circuit are interconnected. 




LEGAL STATUS 

[Date of request for examination] 1 8.02.2000 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 
[Date of Final disposal for application] 

[Patent number] 309 1846 
[Date of registration] 21 07.2000 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 



...... i . onnC 

PAGE 17/26 • RCVDAT 3O0/2005 2:55:36 PM [Eastern Standard line] * 8VR:USPTO-EFXRF-1/4 * DfflS:8729306 1 CSID:*1 212 319 5101 1 DURATION (mnvss):08-28' 



.MAR. 30. 2005 3:02PM ol «. + 1-212-319-5101 customer 01933)6 08:"?1-S-^1) NO. 2924 P. 



13 



(4$) JOTS *W#F & 25 E (2000,3. 25> 



(F3091S46) 



C51>lnlCt* 



<73)4N**i* C0OU4C3S 
1 



flair t y& #^r=F*j«*ft t c^ty «««iB<»w3:of« 



PAGE 18/26 1 RCVD AT MO/2005 2:55:36 PM [Eastern Standard Time) * SVWTO-EFXRMW ' DNIS:8729306 1 CSID:+1 212 319 5101 1 DURATION (mm-ss):08-28 



.MAR. 30. 2005 3:02PM +1-212-319-5101 customer 01933 



NO. 2924-:, , P. 19 



(5* 

«i * tiMIVMS J: CW«ffl:»W 5 V 7«A 
fcT£SW»5 4X1* S^l^ftA 1 !-^ 10 *®^^* 

v> i J □ VJf ^JSfltf Un ffift ^ JEe6 UtttSCt «3 S 

a«^U3 >a>£KU3fftf * ft fcS2i£^Sfl)=F«ffifi; 



KT&U. Cftl32fc££T. *?IE3LM*S£JiS*1!5> 

Coqoa3 3«. fl£JBav;3V«i?©[S2l mmft( 
TOS«0)*l3«. (toll Sefolconduetor) ±l=B9lri9 

- v€»ee l rest f*# ? «bs ? **»a tfBEESftr 

CO0 0 4J t<D1-?tLr. Fllr^J5«#UT**«l 
983*171*3 (^59^6-1 30335) * ZOttV 
rtS^T^^fiSftta* 2 O 7 3c7Jlr^*S 0)5501=7^1 

Site o 9£ftfc5 U «»JBe 2 1 sssxHr ftlESS 

OS2 77b M8 1B }Zto L&t&K * - £ v $***fe3*5 

;s»MBBt=ttWW»tfB y. afcs rfc 

life. 

Coo oe] 3tfc. CQJt^^^K^jfil^tttfiSS^SSa 
/t-SiEnfttt, TOIL'S 2 1 fl«i>LTA»«5ftl=3StS 

[OOOS3 afc^tt^^lffizsfrrtt^ftfct.a) 
COOD93 43E9|0U8ia>ARMSl!€dr€4iM^« 



COOQ1] 
Coo a £3 



PAGE 19/26 1 RCVDAT 3/30/2005 2:55:36 PM (Eastern Standard Time] ' SVR:USPT0-EFXRM4 • DN1S:8729306 ' CSIW1 212 319 5101 • DURATION (mnvss):08-28 



.MAR. 30. 2005 3:03PM +1-212-319-5101 customer 01933 



NO. 2924 P. 20 



%ft£H»*l3.l*Ii«EI5M tfKMS d tiT L* 

yaa»iBfl)J»a>iW*l=BW**ifctf«*ft«»SP _ 
affile *pa«ft^«^VI=. ^v^-5El»^I5«fiLT 

Coo 143 *tf*Wrtl=J:ftlt 

tooi 53 3*fc9ia)5&«izJ:hWU a»fllfl>tf*+a6 

Lit. aStaii«X^S*KS<J>I*lcr)^«<i:tt«IfOtf 



to o i e3 fc*«Rfin: J:fttt KMOtftfMHfc 
coo 173 axmjassi;:***. 

LTV*. 

*o o 1 93 asvasei:: JthK. s*<fl<wft»s 
Tt^£fc«mfctrti& A _ 

«!Ufctt*t W«±t*»*5W*ERT*» 
COD2T3 *MJ!«»7C,fc:hWL tf£s**X3tStt 

a*a ic p n a* Ut^cfc t ltd 

CO 0 223 ffd^WXS^cfcfctfc i>Un>I*XffiUS 

atsti^Jt y^w^ae^fisr^^^nd 1 ©*^- 

«r*cfctf^itefc*5- _ 
fegacDrftt»f(pa«y. tsse^t^^Bi^ sis^ 

»rfur««&^fc^w«fc 

COO 243 tfy^»fSI"«Wxlt ^SSOJ«X^S2S 

*fcurmt>r. ssi^ p n^^^s^i^ 
ofia?^B«JSL^cfc^J;y. ffiwr^sfl^ra^ 

roo 253 *M^tJ?3SQl=J:^«. *tSe^«S«Stt- 



PAGE 2W26 1 RCVD AT MO/2005 2:55:36 PM [Eastern Stamterd Time] 1 SVR:USPT0-EFXRF-1/4 1 DNIS:8729306 1 CSID:+1 212 319 5101 1 DURATION (mm-ss):08-28 



WAR. 30. 2005 3:03PM- — +1-212-319-5101 customer 01933 



NO. 2924 'P. 21" 



10027] **E9!4>&i aurjfcjitf. tt^St^Uf 
tooafll *52W©3S1 1|-J:*)fct mE*«*IW 

[0090] 

iz. «mvU3vM4t«M«»«Jiri £<riv7ze 

too 31 ] ^o)*nfla*»j«r**BftM-fe 

n=aar*4T*ei*«i sautifnswsa^oa 
win*. £d>/ry7fc3to*&»=»LT»tt 

tfjVSJBlWiCVOSS|;:«py, nSB*eftyU3V»l 



Coo 3 33 LOfi. 0 3(b)i:sri$i:. 

to 0 3 4] ^L^\ 0 3 (c)|Zm3"J:SI-- WSU* 
y p£fe»&S' l J3>tf 1 l!li«4T5ir^ffl^*i 

C0035] tLTL^i. H3(rf)I^T<tol-v «- 

jty* MsvuavJBi 4ioRJSo)5at*?aa^tt. pS 
J:3tz, 3fS*&ft*ttfcrtffl*ei5S3Srfr 

S3 Xd) . 03Ce)<J)X«fcf^ffl^4(O»i2aS 

J;5pIz. b^rf L, @e l-^L^«t5<£«a* 

CO 0 39] Z£Ttf2E03 ( b > iZjnUfcHs 

OKfilZ^TKEir*. 1J4 C«3 H£ Ce) 

J; 3!=. CVD*J 1 OOPftl^Tfc-S 1 O 1 Tl?fS©S 

^ « j: d 102 icm l cv 

1 lOfc, 3flaBatk«,l3B1tDfi«4l^*«ir* 

«u»ai»iaofc- pssaissyyavsi'' 1 1=» 
Co 0 3 al rSfcfcCOSlfittS i coaJ5tj^*BfS 



PAGE 21/26 1 RCVD AT 3/30/2005 2:55:36 PM [Eastern Standard Time] 1 SVR:USPT0«EFXRF-1/4 1 DNIS:8729306 1 CSID:+1 212319 5101 4 DURATION (mm-ss):08-28 



MAR. 30. 2005 3:04PM' +1-212-319-5101 customer 01933 



NO. 2924 P. 22 



4 (b> Co) tt^tt^tt^K (DA-AlWffigI*S 
Co 0 4 03 SfciasSSWBrfS&i 1 o«t. CVD3I: 
tf^ k k ft l=iFJ3f L «0 ^ J; 7 icrtl «fi ftrtll 2 tn m 

1 3 1 1 3 fcttSPTO 1 1 2 

y % *ta*3«i 1 6©«aiz3fl-3T5a*^5fi«K*fisr^ 

tO 0 4 2] Bfifc^-f 71 2 1 t*t*l2r*J« 1 12K3MjI 
U *)&tftt§Ert'»1 1 2fc.l5K-St LTi>»'J2'nir»fS 

y. »ai5i*iiJ«tt^-f 2 1 4>i*z3irtt itaew 
5Usat>ij3^swL «=a*i« ii so?san«T:»S5 

COQ«33 Cfl)J»iB212r2liSgiR^-<^1 2 

<.f»ai -t 5 rasa ri**. 

l« t«n 5 pais 3i=# -a Ft*** 

- CO 0 4 5] CC"Ptt0C!'^7^«sfiT^^LH»M 



[oo48] 3£ |r tlowssu^JJ 121 

COO 4 73 C0)J3*«^1 3 0|±, JCa«1 3 1 
H1 3 2t*^fllUTfcy, tOlI^ 1 3i<J>±$Ei2m^ 

tin**. ^««i32rt. rfiuanssia 

j- ^IflJftjRBftSSJR^^lTTU^ £<J>#ifcftlK8tt* 
OOSO] -fV/t-fiiDMPtt. 7*KUV^ 

Co os 13 M«t5ir u-dB/d^tifcslW 1 ! 1 ^*™ 

y. BLi 1-^ L^«fc^«*S»3ftKariir^. 
co 0 5 23 ffd*^flUSlzj;ni^ ««^PB«5«»i^ 

CO 0543 

sti=3fcpg5a^»2<D^ffiS3iirotir3fflBr^ <-<j>>s 

M L T «5S*tt*3ffl*JBttS»« t « « s ^ 



PAGE 2206 * RCVD AT 300/2005 2:55:36 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1/4 1 DN1S:8729306 1 CSDM 212 319 5101 1 DURATION (mm^):08-28 



MAR. 30. 2005 3:04PM 



+1-212-319-5101 customer 01933 



NO. 2924 P. 23 



-Sir;.?;'* 



t i= eort^u r\3*jE«ug 3 2 L r fit* h 

ft ?UT«^3^^ R9WS»*tiW5 

C0Q56J tssirraurt*. + 

too 57 J ftpen«El=J:tiUL H-«DW**tt»* 

BtftmSM J: 5031 fc t T L*&fc 

to a 5 83 3EfflSJE55 3 

C0O6OD SEffiSS*? 

coo e ii teA>*»jairjt*i£ iE»i®s»ra 



< jtysfi&SQ^ftBAsSS ^fc a? -lift t * 

C0OB2] 5E«!^5 

C cartas Ttt. Ber::&7J:dl=*iS«fttt*m& 
CO OB 3] WfcfltoilZJ^tt- 31*¥«*cJ>5fcSS 

i«tv*»«i«ai*iwfcu mo'WL^iSffl 

[O OS A3 $»®K6 

[O O *B3 SBE**&7 
^HJflSlaJS^TJtot, asi mm05Sa«3Oa)Affllr 

PC<D£ffi£m3J:ai=»fli-fV^*£ * Ci to) A 

c0)y^7 35 a fcrfoyt'/ul^W LTWfttttE 
bAlSBA2tlTL»*» 

[□□6 61 fctt. M^^ltD^fi^B^^ai^ 



PAGE 23/26 1 RCVD AT MO/2005 2:55:36 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/4 * DN1S:8729306 1 CSID:+1 212 319 5101 * DURATION (mm-ss):08-28 



' MAR. 30. 2005 3:04PM +1-212-319-5101 customer 01933 



NO. 2924 P. 24 



to O 6£3 ^0)flL B'1 1 (dJlsmrJfc^k. Xrtv 
COO703 *bT* 0 1 1 Ca)fc*TJfc9l=. 5TJftl= 

si2$ s o afcUtf u t» 5 o a cas r 5 a t*hm 

COG 7 1) ^LTCO^i. 01 l(f)!^TJ:dir, 

T^S* a^««a±I=*> '*^7 5 5b =£JB*f 1 
OCT LfcfcBMtttttfSSrfT*. 

Coo 7a3 SIBfi^a e 

[oo 7 43 ^Q*»«aifc1rJltt* @i3l:ffl*!tfEa 

jgSOc^JBrfT^fcfctil^ w«>-t«tr>StP^^7 

J:dK»fh-f 7*/> A §5 < i to) SfflSMSKP 
s'tt3ttflJ*£6 3asB*j(ttSftTi>a. ^-Lr. cro- 

6 3 ti J:tf p5J7-C/t7 7 7f 'J 2, n327*^ 

7J^C3V3^ HT-5J;3C ;ry7B3e^fifiUr_ 

51-. AV76S bfi^gtfarftTL'^. 
COO 7 53 ftifr-38xf 1=4*0. 2FfE?£S0>=SS:b 

Co o 7 t*as»«j)^arttpns©^iifi 



COO 7 73 £®i&Ka)4&tf*?<l>&!jSI=RU 
COO 7 S3 ^X*3rtt* Stttf^ 3RS1S«^*«& 

teAm«££iT30e5i«ffiXfB*&fix<; 

CO 0 7 93 3>IJ 3 V&ffittSKt £E 

[OOB03 

tt. i«i0i*«¥iS**EBI=*l«*;ft?8k'1 , VM--Sia 

CO DVT] ifl<M«cmft7%«fil»l'* 



[saa<Dffia«:32^3 

-fcJl/<DKi2X*Si5] 

C@ 43 2lr^WCDS 1 a>«^S<0*B^^5S!i2T5 

CE53 «SMH0)aB©S61lW3fl>*B«JB«lri» 

03 33 *5e^d53B3CDSS»?B^«0*:©®ft«^rS 

CSS 3 «H0)£S0)£ff3B!£^n4»Stfr!3) 
CS-93 ^W<iW8O0)*»lBKa»ten«ift«^® 
CSt o3 *5^m3B7 0)3£fife3K!3l<Dj*S8S?ft5»*fiT 

J V«n SS3XS0 ^ M A ^ _ 

031 23 *5HH©»7 0)«fc»Sg«*rt*Ji*^yS 



PAGE 24/26 * RCVD AT S30/2005 2:55:36 PM [Eastern Standard Time] * SVR;USPT0-ff XRF-1/4 * DNiS:8729306 1 CSIDi+l 212319 5101 1 DURATION (mm-ss):08-28 



MAR. 30. 2005 3:05PM 



+1-212-319-5101 customer 01933 



NO. 2924 P. 25 



EES 1 41 »3M*«>±B«!fcsit* , H 



1 




2 




3 




4 




• 3 




S 




1 1 




1 e 




1 a 




1 4 


tttfSE 


1 5 






2 b W7 



vjai » *i nnm w t * ft* <c*i* 




[9 31 






[Si 23 



nasi 






03 ei 





PAGE 25/26 1 RCVD AT 3O0/2005 2:55:36 PM (Eastern Standard Time] > SVR:USPT0€FXRF-1/4 1 DNlS:8729306 1 CSID:+1 212319 5101 1 DURATION (mm-ss):08-28 



MAR. 30. 2005 3:05PM +1-212-319-5101 customer 01933 



NO. 2924 P, 26 




13 m^ 33 




<3S)S*£* s?G3 1633- 5*6*4 (J P, A) 
$iMJ7 5877*13 CUS. A) 

^mmew (us, a) 
BES&Sfee/ 1536a cwo, AD 

B8I&»$e/ 25090 (WO, A1) 



MOIL - 31/079 



PAGE 26126 ' RCVDAT 300/2005 2:55:36 PM (Eastern Standard rime] 1 SVRiUSPTO-EFXRF-IW * DNIS:8729306 • CSID:*1 212 319 5101 1 DURATION (mm*s):08-28 



